Background: Asia-Pacific represents the fastest-growing region for clinical trials, with growth in oncology studies being a strong contributor. Such demand has seen a rapid change in Asia's total site pool and the number of experienced and inexperienced, or naïve, sites being activated. Given the perceived risks involved with naïve sites, this study aims to investigate changes in the rate of naïve site selection and how this risk management may influence future growth within the region. Methods: Rates of total naïve and experienced sites initiated per year, per protocol, and the relative contribution of each to the yearly site total were analyzed. Data was collected from Quintiles internal metrics as well as from the publicly available ClinicalTrials.gov database and was filtered to include oncology studies involving at least one Asian country, between the years 2000 and 2012. Results and discussion: Despite a general increase in the number of sites activated overall, the contribution of naïve sites to the yearly total fell to 20% in 2012. Experienced sites were heavily favored, with reliance on the existing site network preferred to expansion through naïve sites. This is likely a result of the perceived challenges with using inexperienced sites and the industry desire to avoid this risk. However, fluctuations in naïve sites activation suggest that the limited level of growth in the site pool may not be enough to sustain demand, with sudden outreaches to naïve sites necessary as current site pool capacity is occasionally reached. This may cause a sudden period of high risk converse to the initial risk-avoidance strategy. On the basis of this analysis we propose an alternative site selection policy of steady site pool expansion through naïve site activation, combined with risk management policies. This constant managed-risk method could allow for greater prediction of site challenges and could provide the necessary site network as Asia continues to increase its contribution to the global clinical trial landscape.
Introduction
In recent years, the emergence of Asia as a major component of the global clinical trial landscape has become less about potential and more an accepted shift within the industry. Although still in its infancy given the perceived potential, growth in the region has been steadily increasing, while other more established areas have stagnated or declined. [1] [2] [3] Financial considerations such as reduced per-patient costs and shortened recruitment timelines are often touted as the major drivers of this growth, along with access to a large, ethnically diverse population and new therapeutic markets. [2] [3] [4] [5] Oncology trials have been a major area of focus for this growth, joining cardiovascular and endocrinology trials as those most commonly located to the region. 3 As of April 2013, 23% of all oncology trials in the ClinicalTrials.gov database involved Asian countries. This area is predicted to be an important high-growth market for clinical trials in the near future, due to rapidly aging populations across Asia and the growing influence of Western habits and lifestyles. 4, [6] [7] [8] The ethnic diversity present in the region also provides a unique opportunity for drug development, offering a way to work with higher disease incidences than may be seen in Europe or America. 9 What is less well known is how this has affected trial conduct and particularly the selection of healthcare facilities, hereafter referred to as "sites." Whereas less than a decade ago the small number of oncology trials taking place in Asia meant that the availability of experienced sites would have been limited, recent growth suggests that this is no longer the case. 1, 2, 5 Pharmaceutical companies and contract research organizations looking to place oncology trials in the Asia-Pacific region can now select not only from naïve sites (those with no previous trial experience), but also from sites with past experience and proven performance. This is of importance in oncology trials, given their unique demands on resources, investigator experience and the challenges of patient recruitment. 10, 11 Therefore, the selection pattern between naïve and experienced sites presents an interesting insight into how the industry has expanded into Asia and also how to handle the expected growth in the region.
To investigate these patterns further, we utilized information from Quintiles' internal database collected between 2000 and 2012 and data collected from ClinicalTrials.gov. Since 1993, Quintiles has conducted more than 900 trials in the Asia-Pacific region for pharmaceutical companies of all sizes. By highlighting the number of protocols, sites, and patients, this study aims to show the general trends in site selection across the last 12 years.
Methods

Data sources
Data were collected from Quintiles' internal performance metrics database, filtered for oncology trials of all phases taking place between the years 2000 and 2012 in Asia-Pacific countries. In order to identify only those sites that were successfully initiated onto trials, the data were additionally filtered using the statuses "initiated," "closed," "dropped," "enrollment closed," and "enrollment open."
For comparison to the industry as a whole, a separate data pull was performed using the ClinicalTrials.gov database, accessed in April 2013. All Phase I to Phase III oncology trials located in Asia-Pacific countries between 2000 and 2012 were collected for analysis. This analysis was performed independently of that using the Quintiles internal database information.
Calculation of yearly totals
The number of new protocols per year was determined using the earliest date of the final approved protocol listed in the database. A site list was then created according to the protocols selected in the previous filtering steps; sites that were either not fully initiated or that were currently still in startup were excluded. The remaining sites were given a year of "first activation," taken directly from the earliest protocol date of the first protocol they conducted. Prior to this year, the site was considered naïve and after this "first activation," the site was considered experienced. Therefore, initiation of a site for the first time was considered activation of a naïve site for that year, and further use of that site by new protocols later in the time period was considered the activation of an experienced site.
Yearly patient recruitment in oncology trials was calculated by using the "calculated enrollment date" for each patient. Patient numbers were tabulated for each year from 2000-2012.
Trends and data analysis
In order to protect Quintiles' proprietary data, the yearly totals of new protocols, sites, and patients enrolled were converted to a percentage of the maximum value observed during the 12-year time period. This was done using the following calculation:
Percentage of maximum = ((current value/maximum observed value) × 100)
Linear regression and coefficient of determination (R² value) was calculated using Microsoft Excel ® (Microsoft Corporation, Redmond, WA, USA). A regression line was created to visualize the trends. The slope of this regression (trend line) then provided the average annual growth rate (AAGR), a measure that has been used in trend analyses of clinical trial globalization. [12] [13] [14] 
Results
The number of oncology protocols initiated in Asian countries per year increased from 2000 to 2012 ( Figure 1 ). The average annual growth rate in the overall number of sites initiated per year was 6.75%, with the growth rate in the number of experienced sites (8.10%) being higher than that of naïve sites (3.51%). The distribution of the data also varied between the two groups, with a larger R² value (0.845) seen with the experienced site data. Data collected on the number of naïve sites per year had a small R² value (0.175) and, rather than a steady increase towards the maximum observed value, three distinct peaks were seen in 2004, 2006, and 2011. These were followed by reductions in the naïve-sites-per-year value for the following year or for a number of subsequent years, as seen between 2007 and 2010. The number of sites activated for each protocol increased over the observed period at a rate of 2.53% ( Figure 2 ). However, differences were again seen when the data were broken down into experienced and naïve sites. The number of experienced sites activated per protocol was initially low before increasing to the highest observed values in 2007 and 2009. Again, the distribution of the experienced site data closely followed the expected trend line, with a strong The contribution of experienced and naïve sites to the total number of sites activated per year also indicates a direct inverse relationship (Figure 3 ). At the beginning of the observed period, close to 100% of sites initiated on new studies were classified as naïve, with 0% percent considered to have past oncology experience. However, by the end of the observed period, the contribution of naïve sites to the yearly site total had fallen to 20%, with the majority of selected sites from 2007 onwards being considered experienced.
Data from ClinicalTrials.gov displayed similar increases in the number of protocols per year and total oncology sites initiated in the Asia-Pacific region. As seen with Quintiles' internal data, the rate of increase in the number of sites activated was faster than the rate seen with the number of purely naïve sites, which remained almost constant across the observed period.
Another similarity was seen with the declining percentage contribution of naïve sites to the yearly site total. Although a smaller percentage of sites were originally considered naïve at the beginning of the 12-year period, a steady decline from 40% contribution in 2000 to less than 20% at the end of 2012 was evident.
Trend lines from Figures 1 and 3 were extended beyond 2013 in order to visualize the impact of current rates on the Asian oncology site landscape ( Figure 5 ). Using these extrapolated values, the rate of decline in naïve site contribution across the observed period will lead hypothetically to 0% inclusion of naïve sites between 2014 and 2015. It is expected that the number of protocols, total sites, and patients enrolled will increase. The disparity creates a potentially growing deficit in site capacity, as indicated by the highlighted area.
In comparison to the more consistent increases seen with the experienced site data, changes in the total number of naïve sites displayed a more fluctuating pattern, with rapid increases seen in 2004, 2006, and 2011 followed by significant decreases in the following years ( Figure 6 ). The number of naïve sites activated per protocol followed a similar pattern, although it decreased rather than increased over the observed period.
Discussion
Asian oncology: a growing force As of April 2013, more than 9,000 ongoing studies in Asian countries were listed in the ClinicalTrials.gov database, amounting to 20% of the global clinical trial landscape. Of these Asia studies, 27% were Phase I, Phase II, or Phase III oncology trials. These numbers were mirrored in Quintiles' internal databases, with oncology trials making up one quarter of all of Quintiles' ongoing studies. Additionally, slightly less than 10% of all patients enrolled during the observed period were involved in oncology studies.
As had been expected, all three of the industry indicators assessed (the number of protocols, sites initiated, and patients enrolled per year) showed a steady upward trend in Figure 1 . Of particular significance is the positive trend in the number of new protocols (AAGR =+5.49), which exists as a result of the increased outsourcing towards the region and the expansion of local sponsors. 1, 4, 6 The growth in site Growing risk avoidance in Asian oncology site selection numbers (AAGR =+6.75) and recruitment (AAGR =+5.51) therefore supported the necessary adjustment in capacity, used here to describe the limits of site resources and recruitment potential, as Asian countries are expected to contribute a greater amount to the global landscape. In addition to the general trends, the yearly values of all three of the data sets follow a similar distribution pattern, with a period of relatively little growth followed by a marked increase occurring between 2004 and 2006. This is again in line with previous trend analyses that have identified this as a period of general increase in the Asian trial landscape, rather than in just oncology alone. 2, 3 increasing reliance on experienced sites
As the overall number of sites initiated per year has increased, the number of those classified as both naïve and experienced has increased as well. However, the rate at which the number of experienced sites per year has increased (AAGR =+8.10) is significantly higher than that for naïve sites (AAGR =+3.51).
Additionally, when broken down per protocol as in Figure 2 , the number of naïve sites has actually declined year-on-year over the observed period (AAGR =−3.78), while the number of experienced sites being initiated showed a strong increase (AAGR =+7.45). This suggests that oncology-experienced sites are regularly favored during the site selection process, a detail that is further emphasized in Figure 3 by the contribution of either naïve or experienced sites to the overall number initiated. This shows a clear inverse relationship, with only 20% of all sites in 2012 classified as naïve -a significant decline from what was observed earlier on. The cross-over point at which experienced sites became the major contributors to new strategies was between 2006 and 2007. This trend is not unexpected, as the activation of naïve sites directly increases the pool of experienced sites available. Therefore, the experienced site pool becomes large enough that it allows later studies to be conducted using more of these sites or experienced sites alone. What is highlighted, however, is the impact of potential risk, with this concept perhaps even more evident in oncology than other therapeutic areas due to the severity of the patient's condition. 10, 11 From an operational perspective, experienced sites are often thought to offer reduced training costs and startup times, as well as familiarity with safety protocols and International Conference on Harmonisation/Good Clinical Practice guidelines. [15] [16] [17] [18] This is of particular importance due to the development of complex regulatory structures and punishments for protocol violations, potentially deterring associations with inexperienced investigators. 19, 20 Overall, experienced sites are considered to offer less risk, and this general risk avoidance appears to be a primary driver in site-selection strategies.
This same trend was seen using both Quintiles' internal database and the publically available data from ClinicalTrials. gov, indicating the industry-wide nature of this pattern. The contribution of naïve sites to yearly site totals in Figure 4 not only displayed a similar decreasing movement, but the 
Challenges ahead
The growth of the oncology trial landscape in Asia looks set to continue increasing. The region still provides a large population of trial-naïve patients and, importantly for oncology studies, rapidly aging populations with increasing prevalence of Western lifestyle-associated habits and conditions. 4, 7, 8 The associated timeline benefits, significant cost benefits in less commonly utilized countries, and other regulatory and marketing incentives suggest that Asia is still an attractive destination for these trials. 4, 13, 21 The effect of these attractive attributes of Asia will be further growth in the demand for patients and sites as the region is asked to contribute a larger amount toward the global landscape. This will only be feasible if matched to additional increases in the general capacity of Asian countries to host oncology trials. Yet given the current selection trends shown in Figure 5 , it is possible that new studies may be close to being entirely reliant on existing experienced sites as early as 2014.
This shift away from the activation of new naïve sites means that the current experienced-site pool will have to increase capacity internally year-on-year, in order to deal with growing demand. One such method would be to improve the level of efficiency at the site level, particularly in patient accrual, which has unique challenges in oncology studies. 11, 15, 22 Another would be the lateral expansion of oncology indications at each site, increasing the number of studies possible without growing the number of sites. However, both would only provide a short-term solution. As we near maximum capacity in patient numbers and site resources, the additional strain may negatively impact quality and safety and may even negate some of the cost and timeline benefits of the region. In the longer term it will be necessary to increase the number of sites available.
Rather than a steady increase in the site pool over time, the individual data points from both the total naïve sites activated per year and naïve sites per protocol suggest that new site activation occurs in a fluctuating pattern. As is shown with the peaks in Figure 6 , the level of risk-avoidance slows the growth of the site pool to the point where maximum capacity of the current site pool is reached and the industry then undergoes a sudden readjustment in site selection, with a large outreach to naïve sites. As a consequence, potential risks associated with naïve sites may be magnified and the short-term operational benefits that originally led to the bias toward experienced sites may actually become negated by the sudden outreach.
Steady naïve site selection
Although quality, safety, and performance are factors in site selection, 23 the concern with the observed level of risk aversion is that it is not sustainable with the growth rates present in the Asia-Pacific region. There is a possibility Growing risk avoidance in Asian oncology site selection that the current number of experienced sites will not be able to provide the necessary capacity in the long term, regardless of increased efficiency at the sites themselves. Over the observed period, a pattern of sudden increases in naïve site selection existed whenever the assumed demands on experienced sites reached a critical point. This appears to have been sufficient to expand the experienced site pool to handle additional trials for the next few years, before the cycle repeated itself. It appears likely that we are approaching this critical point once again, and another hasty outreach to naïve sites will have to occur. In effect, the current risk-avoidance mindset is giving rise to a cycle of low-risk periods followed by a forced period of very high risk.
In order to better prepare the region for the expected increase in capacity while limiting potential risk, an alternative methodology would be expansion of the experienced site pool through the consistent initiation of naïve sites. This strategy would involve the conscious inclusion of a portion of naïve sites per protocol, ideally at a rate relative to the expected growth of trial numbers and general demand on the region. This could also include risk-management strategies such as mentoring schemes and training programs between experienced and naïve investigators, better preparing the new sites prior to actual initiation. 15, 18 Rather than the cycle of low-high risk, constantly minimized and appropriately managed risk would arguably be beneficial, providing the necessary increase in capacity without the consequences of sudden readjustments. However, implementing such a change at an industry level would require a joint effort from all parties involved and the switch from the current shortterm mindset of complete risk avoidance to a long-term view of sustainability.
Conclusion
The data in this study represents a top-level analysis of the Asian oncology trial landscape, developed from Quintiles' internal databases. The extrapolation of industry metrics beyond the observed period is purely hypothetical according to existing trends in the literature relating to Asia's growing contribution to clinical trials. Furthermore, as the aim was to investigate the overall oncology landscape, the data look only at a regional level and do not display individual country trends. As Asia contains both highly developed and developing countries, it is important to note that these data may not be representative of the landscape in each specific country; however, this could provide a potential basis for future investigation.
The data suggest the need for a fundamental change in the way sites are developed for oncology trials, and particularly on the concept of risk in site selection. The current strategy of minimizing risk on a protocol-by-protocol basis may not be sustainable. An approach using managed risk in direct relation to site capacity need could provide a consistent way to grow Asia's oncology site pool. Perhaps key to this argument will be a good understanding of the risks involved with selection of naïve sites. Currently, the lack of published literature on the performance and safety of naïve versus experienced sites, particularly in a challenging area such as oncology, makes it difficult to quantify the benefits of a constant-risk The Open Access Journal of Clinical Trials is an international, peerreviewed, open access journal publishing original research, reports, editorials, reviews and commentaries on all aspects of clinical trial design, management, legal, ethical and regulatory issues, case record form design, data collection, quality assurance and data auditing methodologies. The manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors. 
